APPARAUS FOR TRANSFERRING A PICKUP OF A DISC DRIVE 



BACKGROUND OF THE INVENTION 

[OOOl] This application claims priority under 35 U.S.C. §1 19(a) from Korean Patent 
Application No. 2003-55027, filed on 8 August 2003, in the Korean Intellectual Property 
Office, the disclosure of which is incorporated herein in its entirety by reference. 

Field of the Invention 

[0002] The present invention relates to an apparatus for transferring a pickup of a disc 
drive. More particularly, the present invention is related to an apparatus which can stably 
transfer a pickup of a disc drive. 

Description of the Related Art 

[0003] In general, disc drives record information onto a disc such as a CD or DVD, or 
reproduce recorded information from a disc. The disc drive includes a pickup to record 
information or reproduce recorded information by emitting light on a recording surface of a 
rotating disc while sliding in a radial direction of the disc, and a pickup transferring apparatus 
which transfers the pickup. 



[0004] FIG. 1 is a plan view illustrating a pickup assembly of a disc drive adopting a 
conventional pickup transferring apparatus. FIG. 2 is an exploded perspective view 
illustrating the pickup transferring apparatus shown in FIG. 1 . 

[0005] Referring to FIGS. 1 and 2, the disc drive includes a pickup deck 10 on which a 
spindle motor 20 and a pickup 30 are installed. The spindle motor 20 rotates a disc and the 
pickup 30 performs recording and reproduction of data by emitting light on a recording 
surface of the disc. The pickup deck 10 is typically installed on a disc tray (not shown) 
carrying a disc in a slim disc drive adopted in a notebook computer, or at a main frame 
forming a housing in a typical disc drive. A turntable 22 where the disc is placed is 
provided on an upper portion of the spindle motor 20. Various optical elements including an 
objective lens 32 are provided at the pickup 30. 

[0006] The pickup 30 emits light onto the recording surface of the disc while moving in 
the radial direction of the disc. A pickup transferring apparatus is installed on the pickup 
deck 10. The pickup transferring apparatus includes a lead screw 46 rotatably installed at 
one side of the pickup deck 10 and a slider 48 fixedly installed on the pickup 10 to convert a 
rotational motion of the lead screw 46 to a linear motion of the pickup 30. 
[0007] The lead screw 46 is rotated by receiving power from a drive motor 42 via 
connection gears 44. A plurality of protruding portions 48a engaged with screw grooves of 
the lead screw 46 are formed on a lower surface of the slider 48. A leaf spring 50 which 
applies an elastic force in a direction to press the upper surface of the slider 48 from the 
upside so that the slider 48 and the lead screw 46 closely contact each other is installed on the 
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upper portion of the slider 48. A guide shaft 52 guiding the linear movement of the pickup 
30 is installed at the other side of the pickup deck 10 parallel to the lead screw 46. 
[0008] In the above structure, when the lead screw 46 is rotated by receiving power from 
the drive motor 42, the pickup 30 performs a linear motion by the protruding portions 48a of 
the slider 48 engaged with the screw grooves of the lead screw 46. 

[0009] However, in the pickup transferring apparatus, when an external impact is applied 
to the disc drive, the slide 48 slides so that the protruding portions 48a are seated on a 
plurality of screw threads 46a, as shown in FIG. 3. In this case, the force of the leaf spring 
50 can be greater than a driving force of the drive motor 42 so that the pickup 30 is not 
transferred. When the force of the leaf spring 50 is reduced, although the above problem 
may be solved, a backlash is generated due to a gap between the pickup 30 and the lead 
screw 46 so that the pickup 30 is moved unstably. 

SUMMARY OF THE INVENTION 

[OOIO] To solve the above described problems and to provide other advantages, the 
present invention provides an apparatus which can stably transfer a pickup of a disc drive. 
[001 1] According to an aspect of the present invention, an apparatus for transferring a 
pickup of a disc drive which is movably installed on a pickup deck to move the pickup for 
recording/reproducing information by emitting light onto a disc comprises a lead screw 
rotatably installed at one side of the pickup deck. A plurality of screw grooves are formed on 
an outer circumferential surface of the lead screw, and a slider coupled to the pickup and 
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having a plurality of first protrusions is closely inserted in the screw grooves of the lead 
screw to convert a rotational motion of the lead screw to a linear motion of the pickup. A 
plurality of second protrusions are inserted in the screw grooves of the lead screw to prevent 
the first protrusions from being separated from the screw grooves of the lead screw. 
[0012] The second protrusions are inserted in the screw grooves of the lead screw with a 
predetermined gap. 

[0013] The slider comprises a base portion fixed to the pickup, a first extension portion 
extended from the base portion, on which the first protrusions are formed, and a second 
extension portion extended from the base portion, preferably in a direction different from the 
first extension portion, on which the second protrusions are formed. The first extension 
portion is also preferably formed separate from the second extension portion such that 
movement of the first extension portion due to an impact does not affect the second extension 
portion. 

[0014] The first extension portion is preferably extended horizontally from the base 
portion and the second extension portion is preferably extended vertically from the base 
portion. The second extension portion is extended downwardly from the base portion. 
[0015] A gap is provided between the second extension portion and the pickup to such an 
extent that, when the second extension portion is pushed toward the pickup, the second 
protrusions are not separated from the screw grooves of the lead screw. Furthermore, support 
portions are preferably provided on the pickup to support both sides of the second extension 
portion and further prevent the second protrusions from being separated from the screw 
grooves of the lead screw. 
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[0016] The apparatus further comprises an elastic member to apply an elastic force to the 
first extension portion to make the first protrusions closely contact the screw grooves of the 
lead screw. The elastic member is preferably a leaf spring. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above and other features and advantages of the present invention will become 
more apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawing figures, in which: 

[0018] FIG. 1 is a plan view illustrating a pickup assembly of a disc drive adopting a 
conventional pickup transferring apparatus; 

[0019] FIG. 2 is an exploded perspective view illustrating the conventional pickup 
transferring apparatus of FIG. 1; 

[0020] FIG. 3 is a view illustrating a state in which the protruding portions of the slide 
are seated on the screw threads of the lead screw; 

[0021] FIG. 4 is a perspective view illustrating a pickup assembly of a disc drive 
adopting pickup transferring apparatus according to an embodiment of the present invention; 
[0022] FIG. 5 is an exploded perspective view illustrating the pickup; transferring 
apparatus of FIG. 4; and 

[0023] FIGS. 6 and 7 are views illustrating a state in which the pickup transferring 
apparatus of FIG. 5 are assembled; 
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[0024] FIGS. 8(a) and 8(b) illustrate the interaction of the first and second protrusions 
with the screw grooves of a lead screw; and 

[0025] FIGS. 9a and 9b illustrate the interaction of the second extention portion with the 
support portions on the pickup during an impact. 

[0026] In the drawings figures it will be understood that like reference numerals refer to 
like features and structures. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0027] Referring to FIG. 4, a pickup assembly of a disc drive according to a preferred 
embodiment of the present invention includes a pickup deck 100, a spindle motor 120 
rotating a disc that is a recording medium, a pickup 130 movably installed on the pickup 
deck 100 and linearly moving in a radial direction of the disc to record or reproduce 
information by emitting light on a recording surface of the disc, and a pickup transferring 
apparatus to slide the pickup 130 in the radial direction of the disc. A turntable 122 on 
which the disc is accommodated is provided in the upper portion of the spindle motor 120. 
Various optical parts including an objective lens 132 are provided on the pickup 130. 
[0028] The pickup transferring apparatus includes a lead screw 146 installed at one side 
of the pickup deck 100, a slider 170 coupled to the pickup 100 to convert a rotational motion 
of the lead screw 146 to a linear motion of the pickup 130, and a guide shaft 152 installed at 
the other side of the pickup deck 100 parallel to the lead screw 146 to guide the linear motion 
of the pickup 130. 
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[0029] The lead screw 146 is installed at one side of the pickup deck 100 and rotated by a 
drive motor 142 via connection gears 144. 

[0030] Referring to FIGS. 5 through 7, the slider 170 includes a base portion 171, a first 
extension portion 172, and a second extension portion 173. 

[0031] The base portion 171 is fixed to the pickup 130 by a coupling screw 160, together 
with a leaf spring 150 which will be described in further detail below. 

[0032] The first extension portion 172 is preferably horizontally extended from the base 
portion 171 to be disposed above the lead screw 146. One or more first protrusions 172a 
which are closely inserted in a plurality of screw grooves of the lead screw 146 are formed 
on a lower surface of the first extension portion 172. The first protrusions 172a convert the 
rotational motion of the lead screw 146 to the linear motion of the pickup 130. 
[0033] The second extension portion 173 is preferably vertically extended downwardly 
from the base portion 171 to be disposed at the side of the lead screw 146. The second 
extension portion 173 is preferably formed separately from the first extension portion 172 
such that movement of the first extension portion does not cause corresponding movement of 
the second extension portion 173. One or more second protrusions 173 a which are closely 
inserted in the screw grooves of the lead screw 146 are formed on one side of the second 
extension portion 173. The second protrusions 173a are inserted in the screw grooves with a 
gap from the screw grooves. The second extension portion 173 prevents separation of the 
first protrusions 172a of the first extension portion 172 from the screw grooves of the lead 
screw 146. It should be understood that while the first and second extension portions are 
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disposed in different directions, and preferably in a vertical and horizontal arrangement, the 
first and second extension portions can extend in any direction relative to each other. 
[0034] As shown in FIG. 7, the second extension portion 173 is installed to be separated 
from the side surface of the pickup 130 by a predetermined gap G. The gap G between the 
second extension portion 173 and the pickup 130 allows the second extension portion 173 to 
move during an impact, so that the second extention portion is not destroyed by the impact. 
Two support portions 135 protrude from one side surface of the pickup 130. The support 
portions 135 support both sides of the second extension portion 173 of the slider 170 and 
prevent the second extention portion from being separated from the lead screw easily as will 
be described in greater detail below. 
[0035] 

[0036] The leaf spring 150 is installed on an upper surface of the slider 170. The leaf 
spring 150 is an elastic member to apply an elastic force in a direction to press the first 
extension portion 172 of the slider 170 from the top side. The first protrusions 172a of the 
first extension portion 172 are inserted in the screw grooves of the lead screw 146 by the leaf 
spring 150 to closely contact the same. 

[0037] When the lead screw 146 rotates by being driven by the drive motor 142, the first 
protrusions 172a of the first extension portion 172 closely inserted in the screw grooves of 
the lead screw 1 46 are moved along the screw grooves formed on an outer circumferential 
surface of the lead screw 146 and accordingly the pickup 130 is linearly moved in the radial 
direction of the disc. The second protrusions 173a of the second extension portion 173 



separately inserted in the screw grooves of the lead screw 146 remain aligned with the screw 
grooves of the lead screw 146 as the slider 170 moves along the lead screw 146. 
[0038] In this state, when an external impact is applied to the disc drive, the first 
protrusions 1 72a of the first extension portion 1 72 can become separated from the screw 
grooves of the lead screw 146 by the impact. In this case, since the second extension portion 
173 having the second protrusions 173a which are inserted in the screw grooves of the lead 
screw 146 remain aligned with the screw grooves of the lead screw 146, the first protrusions 
172a similarly remain aligned with the screw grooves of the lead screw 146. Even if the 
impact is great enough to cause the first protrusions 172a to become temporarily misaligned 
with the screw grooves, the first protrusions 172a are brought back into alignment with the 
screw grooves by their relative position to the second protrusions, and the fact that the second 
protrusions remain aligned with the screw grooves of the lead screw. 

[0039] The interaction of the first and second protrusions and the lead screw will now be 
described in more detail with reference to FIGS. 8(a) and 8(b). FIG. 8(a) shows first 
protrusions 172a and second protrusion 173a in alignment with the screw grooves of the lead 
screw 146. In the illustrated preferred embodiment, the first protrusions 172a tightly fit into 
the screw grooves of the lead screw 146. This is advantageous for accurate movement of the 
pickup in the linear direction. Second protrusion 173a is preferably formed to fit loosely into 
the screw grooves of the lead screw 146. In otherwords, in the normal state there is space 
between the second protrusion 173a and the lead screw 146. Also, the first protrusions 172a 
are preferably adapted to move independently of the second protrusions 173 a along the radial 
direction fo the lead screw 146. 
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[0040] FIG. 8(b) illustrates the first and second protrusions after an impact. First 
protrusions 172a have become misaligned with the screw grooves of the lead screw 146. 
However, because the first extension portion 1 72 is formed separately from the second 
extension portion 173, and because the first protrusions 172a move indepedently of the 
second protrusions 173a in the radial direction of the lead screw, the second protrusions 173a 
remain aligned with the screw grooves of the lead screw 146. Thus, as the lead screw rotates, 
the first protrusions 172a are quickly brought back into alignment with the screw grooves of 
the lead screw 146. 

[0041] When the first protrusions 172a are seated on the screw threads of the lead screw 
146 by an external impact as shown in FIG. 8(b), since the second protrusions 173a closely 
contact one side of the screw grooves of the lead screw 146, by slightly rotating the lead 
screw 146, the pickup 130 is moved by the second extension portion 173. Accordingly, the 
first protrusions 172a of the first extension portion 172 quickly become realigned with the 
screw grooves of the lead screw 146. 

[0042] The interaction of the second extension portion 173, the support portions 135 and 
the pickup 130 during an impact will now be described in further detail with reference to 
FIGS. 9(a) and 9(b). As shownin FIG. 9(a), during the normal state, there is a gap G between 
the second extension portion 173 and the pickup. The gap G provides room for movement of 
the second extension portion 173 during an impact such that the second extention portion 173 
is not desctroyed by the impact. Support portion 135 normall prevent the second extension 
portion 173 from moving the full extent of the gap G. However, as shown in FIG. 9(b) during 
a large impact, the second extension portion 173 can flex further to avoid being destroyed, up 
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to the full extent of the gap G. After the impact, the second extension portion 173 preferably 
flexes back to its normal state, and the second protrusions 173a remain aligned with the 
screw grooves of the lead screw 146. 

[0043] Since the two support portions 136 protruding at the side of the pickup 130 
support both sides of the second extension portion 173, when a small external impact is 
applied, the support portion 135 prevents the second extension portion 173 from being 
separated from the screw grooves of the lead screw. However, when a larger impact is 
applied, the support portions 136 allow the second extension portion 173 to flex further and 
avoid being damaged. Thus, the support portions 136 prevent the second protrusions 173a 
from becoming separated from the screw groove of the lead screw 146 unless a force 
exceeding a designated minimum is applied to the second protrusions 173. 
[0044] As described above, the pickup transferring apparatus of a disc drive according to 
the present invention has the following effects. 

[0045] First, since the problem that the protrusions of the slider becoming unseated from 
the screw threads of the lead screw during transfer of the pickup is prevented by the 
improved structure of the slider, the pickup is stably transferred. 

[0046] Second, since a large amount of power is needed for the drive motor to solve the 
above problem according to the conventional technology, in the present invention, there is no 
need to increase power of the drive motor and accordingly power consumption is reduced. 
[0047] While this invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
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changes in form and details may be made therein without departing from the spirit and scope 
of the invention as defined by the appended claims. 
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